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PROPAGATION OF CHANNEL CATFISH (Ictalurus lacustris)

AT STAT® FISH HATCHERY
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by

Bruee Crawford

Introduction

Kequests for channel catfish for stocking purposes have greatly
increased during the past few years. The supply of fingerlings from state
and private hatcheries has not met the demand for stocking these fish in
public and private waters of the state. Channel catfish are an important
game and commercial fish (minimun length as a commercial fish is sixtoen
inches) in Arkansas. Many farmers are requesting channel catfish stocked
in their ponds in combinstion with game fish, In Arkansas, during the
past five years, commercial fish farming in the rice belt has grown so that
now several thousand acres arc under water. The production of fingerling
channcl catfish by private hatcherics for stocking these areas appears to
be a lucrative enterprise.

The demand for edible size channel catfish for the commercial market
and home consumption has increascd steadily. HRetzil prices range from
forty to sixty cents per pound. The value derived from stocking farm
ponds with channel catfish has not been definitely determined, since
limited numbers of farm ponds have been stocked with fingerlings from this
hatchery and the harvest has not been completely evaluated, However,
cateh reports from pond owners would indicate that LO to 60 percent of the
fish stocked were caught, These fish ranged in weight from one to three
pounds after being in the pond for only one growing scason.

%* Paper prescnted at the Sivth Annual Meeting of the Southern Division
of the American Fisheries Society, held in conjunction with the Zleventh
Annual Conference of the Southeastern Associntion of Game and Fish
Commissions: October 21-23, 1957, Mobile, Alabana.



During the fall of 1956, in cooperation with the U, S. Soil Conser-
vation Service, 12 choice farm ponds were stocked for experimental purposes.
The stocking rate was 50 fingerling cotfish per acre. The results of this
experimental stocking will not be known until the fall of 1957 and there-
after. It is hoped that continued observation and experimental culture of
this type with the channcl catfish will (1) furnish fermers with sdditional
mecat for thelr tables and (2) better utilize the resources of their ponds.

Methods used for propagating this species vary from hatchery to
hatcheory and from state to state. The following pages are devoted to a
deseription of methods found successful for propagation of the channel cat-
fish at the Centerton State Fish Hatchery.

Hatchery

The Centerton State Fish Hatchery is located in the extreme northwest
corner of Arkansas. This hatchery has been producing fingerling warm water
fish for the north and northwast part of the state for over twenty years.
The propagation of channel catfish was not introduced until 1947, The
demand for this specics has inereascd each year. Proszantly 80 percent of
the fish raised here arc chonnel eatiish.

The water supply for this hatchery comes from a large spring with a
normal summer flow of approximatoly 1,000 gallons per minute. The pd of
the water varics between 7.0 and 7.L. The temperature of the water stays
around 58° F.

The enlture ponds range in size from 1 to .5 seres. Some of the ponds
are constructed to drain individuslly while others drain in series.

. Spawning Pens

Channel catfisli are spawned in pens at this hatchery. The pens are
built in the shallow arca of a three acre pond, (Plate I). They have a
maximum depth of about 30 inches and the bobtom gradually slopes upward to
the edge of the pond. Th: pens rangs in size from 5 feet to & feet in width
and 10 feet to 12 f ¢t in length and are constructod of welded wire with a
mesh of 1 inch by 1} inch.s. The bottom edge of the puns should be sceurely
anchored to prevent the brood fish from working out of the enclosure. During
the time the male is compelling the female to deposit her eggs, she will
escape from the pen, if it is not properiy constructed. 4 limited amount of
fresh water should be allowsd to pass through the spawning pond.

Spawning Containers

Nail kegs may be used for the nests, but it has been found that 10
gallon milk cans are more satisfactory. Those do not have to be replaced
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as often as the kcgs. The constricted opening of the milk can prevents
the fry from working out of the container. The kegs or milk cans are
submerged in at least 2L to 26 inches of water. They should be placed
midway on one side of the pen and securcly fastened with stakes and wires
to prevent them from being tossed about by wave action., If kegs are used
they should be submerged in the ground so that the opening of the keg is
flush with the bottom, This will prevent the male from working the fry
underneath the keg. 4 good spawning container for large fish can be made
from 100 pound grease cans, (Plate II). It is important to exclude light

by

from the spawning container.

Care of Brood Fish Between Spawning Seasons
o ! p

The adults are distributed throughout all the ponds in the hatchery
during the summer months., Their diet consists of natural available pond
food, predominately erayfish. When fall distribution starts and the ponds
are being drained, the adult catfish are removed with a one inch mesh seine
and are placed in a pond to themselves. The one inch mesh seine is used so
the fingerling fish can escape. The finzerlings are later removed with a
one-fourth inch mesh scine which has been "treated" by dipping in asphaltum
varnish. This treatment prevents the serrated spines of the little catfish
from hanging in the webbing.

Care and Conditioning of Brood Fish

During the Winter and Spring Months

After male and female brood fish have been placed in a pond to them-
selves, care should be taken in supplying a proper diet. During the months
of December, January and February their diet consists of a small portion of
cut feed such as golden shiners and carp. A gradual increase in the amount
fed is started around ‘larch 1 and by April 1 the fish are fod as much as
they will consume. This rate of fecding should be continued until time for
spawning.

On or about April 15, the brood fish are sexcd, placing a male and a
female in each pen, The balance of the brooders are placed in small ponds
(males separated from females). The spawning season is extended over a
longer period of time by separating the fish. After the fish are placed
in the pens, they are fed twice each week until epgs are found, At this
time, feeding is discontimued. If a male is used for a second female, he
should receive food between spawns. The brooders that remain in the small
helding ponds are also fed twice a week.

Holding Brood Stock for Delayed Spawning

Since the water supply here at the hatchery is derived from a ccol
spring, we can prolong the spawning over a long neriod of tine.
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Plate IIl—A spawning container made from a grease can. The open end is partly boarded up to exclude light.
The window cut in the top enables the fish culturist to more easily inspect for eggs and fry. Note the
dead algae on the wire of the spawning pen, which indicates the depth the water is held in the pens.



This year the males and fomales were sexed and placed in 0.3 acre
ponds. The temperature of the water was held at 620 F, to 650 F, during
May, June and July. The fish that were selected for spauwners were tempered
20 to 30 minutes before being released in the warmer water of the spawning
pens. In previocus years, our brooders were held in one acre ponds having
a temperature the same as the water temperature in the spawning ponds., The
spawning period was oxtended two weeks this season by holding the brooders
in the smaller nonds where a lower water temperature was maintained by
passing a large volume of spring water through the ponds.

Selecting Brood Stock

Mice, clean, healthy fish weighing from 3 to 10 pounds should be
selected., Any fish lzrger than 10 pounds would require a very large
spawning keg.

All the brood fish do not ripen at the same time. The larger and
older of the brooders usually spawn earlier than the smsller and younger
cnes. The fish most likely to spawn the earliest may be determined by a
close examination of the reproductive vent. Therefore, by placing these

ish in the pens first, the brooders do not have to remain in the pens for
long periods before spouning.

Only one pair of fish should be placed in each pen. More than one

p2ir to the pen would result in fighting between the males and poor
production.

How to Digtinguish the Sexes

There are several methods used to distinguish the male catfish from the
female catfish:

1. The female is slightly lighter in ecolor than the male fish,

2. The head of the femzle iz aslender and long while the head of the
male is more blunt and rounded.

3. The sexes can be more accurately distinguished by examination of
the external genitalia, The male genitzl orzan comes to a2 sharp
polnt with its opening toward the toil, (Plate I11). On the
female, the opening of the vent is more slit like. &4 small flap
covers the opening. Near or at spawning time the vent of the
female is loose, inflamed, swollen and scnetimes pulsating,
(Plate IV). 4 lead pencil is a good tool for exemining the vent.



Plate [II—The male channel catfish. The external genitalia is slightly raised and pointed with an opening

posteriorly. Very little inflammation will be noted. Note how the fish is held. The spines of the
channel catfish can inflict a painful wound.



Plate IV—The female channel catfish. The external genitalia is depressed (concave) inflamed, sometimes
pulsating, loose looking, and has a ventral opening. Note that the belly of this fish is rounder and
tuller tham the belly of the male fish shown in Plate I11.



Mating Fish and Preparing the Nests

In selecting the pairs of fish it is important that the male be
slightly larger than the female, Due to his larger size, the female will
not disturb the male during his preparation of the nest and his size will
give him an advantage in inducing the female to spawn.

It is not necessary to place gravel in the nest. This will only cause
extra work for the male, since he theroughly cleans the inside of the con-
tainer., After the nest is clran, the male will stay near the female
sometimes for as long as a week, In the meantime, he continues his work of
keeping the nest clean., After a period of time, the female will enter the
keg and deposit a layer of eggss the male pushes her aside and begins the
process of fertilization, When he has finished fertilizing the first layer,
the female will deposit another layer. This process is repeated until the
female is spent, after which the male compels her to leave the nest, The
male fans and circulstes the water and cares for the eggs throughout the
incubation period.

It is best to remove the female from the spawning pen as soon as she
has depesited her esgs, thus allowing the male to hatch the ezes without
any interference from the female as she will continually try to eat the
eggs.

Checking Spawning Pens

Starting around i‘ay 1, after the water begins to warm, nests are
checked daily. At this time the temperature fluctuates between 659 F,
and 729 F. The pens should be numbered so that a record may be kept as to
when the fry are to be movad., When the ezzs are found and the female
removed, the nest should not be disturbed until the ninth day. During the
month of May, it will taxe 9 to 10 days for the eggs to hatch. 1In June,
when the water is warmer, only about 8 to 9 days are required. During the
time the male is hatching tie egps he should not be fed or molested in any
way. Slamming of car doors, shooting o gun or any umisual noisze or Jar
should not be allowed near the pens. Any disturbance misht cause the male
to eat the eggs or move them from the nest.

The male fish will attack anything attempting to molest the nest of eggs,
We find that a heavy wire, three feet long, with & smsll piece of cloth
wrapped around one end is very pood for checking the nests, If the male is
puarding erss, he will attack the cloth as soon as it is inserted in the
mouth of the spawning container. If this happens vou may be sure egEs are
present and no further checking is necessary., In event the male leaves the
container, very gently insert the cloth end into the container and if eggs
are present a soft spongy feeling will be noticed.



Encouraging Spawning

Through June and the first part of July the penned fish seem to spawn
for s few days then will completely stop. We find that by rapidly raising
the woter level one or two inches in our spawning pond, we can increase
spavming activity immediately., This system was tried five times in dune and
Juiy of this yvear and worked successfully each time, The pond immediately
above our snawning pond was held six inches above normal in order +o have
adequate water in sufficient volume for this purpose.

Replacement of Fish in Pens

————

After the fry have been moved to the rearing ponds or feeding troughs
and the proper period of time has elapsed, the container is replaced in the
former position and another female is placed in the pen. 1f the male has
done a good job of hatching the first spawn, he should be used again being
sure he receives one large ration of feed before starting the second
spawning. This practice reduces the number of male fish nceded and results
in reduced operational costs, Fish that are not good spawners should be
eliminated from the brood stock.

In some instances a few of the young catfish might have left the con=-
tainer and failed to be moved with the nest. If the container is immediately
replaced, the male will concenbtrate on fonning the fry back into the container
and will continue to care for them. Therefore, the container should not be
replaced for a 2L hour period thus allowing time for the Iry to work out of
the pen into the spawning pond. The spawning container may then be replaced
along with another female. This produces quicker spawns with less fighting
in the pens.

As previously stated, the male may be used for more thun one spawn if
he has done a good job with the first nest. This season two males were used
for four spawns each. At lecst half of our males spawned three females. In
selecting the female, caubion should be taken to be sure she is ready to
deposit her eggs or considerable fighting will occur between the two fish,
In some cases, if she is not raady to spawn, he will be so ferocious that
he leaves her so mangled she is nct suitable for spawning. In event this
happens she should be replaced with a now female. This same thing might
happen if he is guarding a few fry in the container as mentioned in the above
paragraph.

Culture Pends and Care

The culture ponds vary in size from 1 to L.5 acres. The ponds should
be left dry as long as possible and filled with water only immediately
before receiving the fry. This will help prevent insect life from destroying
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the young fish. After the ponds are filled many kinds of insects will be
noticed and most of them will prey on the young catfish. In the event that
the ponds are filled weets before the fry are to be introduced, the practice
is to begin treating the water 8 to 10 days in advence and continue the
treatment until the fish are at least two inches long. One quzrt of motor
oil to five gallons of kerosene, for a three acre pond, will kill most
insects that are injurious to small catfish. Air bresthing insccts return
to the surface ever so often., The mixture of oil and kerosene will prevent
them from breathing., Treatments should be twice a woek and on days when
trhere is just enough wind to move the mixture slowly across the pond.

Feeding Troughs

The feeding troughs are constructad of 1"x129x12! pine lumber placed
on racks approximately two feet high to prevont snakes and turtles from
destroying the fry, (Plate V), water should flow through the troughs st
all times. We allow the full flow of a one-half inch valve with an 18 inch
head to pass continuously through each trough.

Removing the fry from the Spawning Conteincrs to the Troughs

A square tub is filled approwimately onc-fourth full of water and
placed in one corner of the pen (floating). Carafully raise the container,
slowly empty out part of the water, then empty remaining water with fry into
the tub, using your hand to splash water into the container bo flush out all
the fry while the container is still tilted. Tt is best to stock only one
nest to a trough especially if the nest contnins from 10,000 to 20,000 fry.
After the fry are placed in the troughs, feeding should not begin until the
fourth or fifth day, starting with a small ration for the first few days.

We feed once o day. Any food not eaten within two hours should be siphoned
out.

A period of mortality was observed in our feeding troughs this season.
This would occur when the young fish had reached the twelfth day and would
continue to the sixtesnth or seventeenth dey, after this time mortality rate
would stop. Our plan for next season is to foed lighter for the first two
weeks., Table I mives the estimated observed and/or expected mortality:

TARLE T ~= Wstimated Mortality of Channel Catfish from Sac Fry to
Fingerlings.,

Unknown ~ 12 through 16th day - - (fry) - ~ =« = = = = o o « = 199

Aquatic Insects = = « = = = = w « (F27) = = = = ~ = = = = = 104

Unimown = = = = « = = -~ « « = « « (fingerlings) ~ - = ~ = = - 10/

Turtles, snakes and crayfish - - (fry and fingerlings) - - - 2%

Handling = = ~ = = « « =« = = -« (fry and fingerlings) - - - 1z
TOTAL: 354
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Fish should be kept in the troughs for at least nine days (longer if
troughs are not needed for other fry). When the fry are reazdy to be moved
from troughs to culiure ponds, they should be dipped from the troush with
a small hond dip and placed in a square tub containing water. The tub is
placed in the culture pond after first tempering the water, Stand the tub
on one side awsy from the sun., A small mesh retainer, made of hardware
cloth, should be placed around the tub to help prevent predators from
destroying the fry., Feeding is started immediately., The longer the fish can
be held in or near the tub the betber the survival.

Removing the Fry Direct from the Spawning
Container to the Culture Fond and Peeding

Fry may be removed directly from the spawning container to the culture
pond, however, we have had less mortality by starting the fry in the feeding
troughs,

The tub is placed on one side and encircled with a retasiner frame of

hordwars cloth, (Plate Vi),

i

The frv should not be fed until the fourth doy or until they absort the
volk sack. After the fish have used the yolk sack, for the next 3 to 5 duys
the amount of fred they couswne is very little. 4 zood growth is noted
although feeding is light., Place the food in the tub. Leave the tub in the
pond for at least two weeks. Aftor removing the tub and retainer frame, con-
tinue feeding at the seome location, At least four feeding stetions should
be used in a one acre culture pond. Table I1 glves the percentages of the
various ingredients used in our fry and fingerling catfish feed,

TABLE IT -~ The Percentages of the Ingrelients of the Fry and
Fingerling Channcl Cotfish Foed Used Successfully
at the Centerton Fish Hatchery,

Ingredient Percent
Uried Milk 25.75
Wheat Srorts 7.00
Soy Bean Mesl 7.00
Meat Scraps 30,00
Fish Meal 23.00

Vitemin (&) Feeding 011 (15,000 units

per gram) 0.25
Todized Salt 1.00
Brewers Iriled Yeast 1.00

Whenever the young fish seem to be off feed, sick, or sluggish
terramyein (animal) is adled to the fesd, We use TWRLMYCIN (TH-10) at the rate
of 6 ounces per hundred pounds of feed. The use of terramyecin is discontinued
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as soon as the fish perk up and resume normzl feeding.

Note

In propagating chammel catfish we find there are minor problems
encountered all oi which cannct be covered in this paper. Porsons
attempting to propagate them will more or less have to learn by experience.
One example, placing a pair of cotfish in a pen does not always guarantee
a spawn. I after a recsonable length of time the male has kept the keg
clean and the female does not spawn, then she should be replaced. The
same method should apply to the male, i.e., if after a reasonable time he
does not clean the nest, then he should be replaced. Ve have found an
average of approximatcly one pair out of ten are not suited to each obther
and will not produce 2z spawn.

In the spring of 1956, eighty-six (86) nests werc nhotched from 37
gspawns.  Possibly 250 fish were paired. Approximately 500,000 fingerlings
(W to 6") were distributed this past fall and winter.

In the spring of 1957, one-hundred nineteen (119) nests were hatched
using approximately the same number of brood fish that were used in 1956,
An estimated hatch of 1,500,000 young fish was obtained,

a
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